Quantitative structure-affinity relationships were applied by multiple linear regression (MLR) analysis for a series of 21 monoazo dyes. Calculated 0D, 1D and 2D structural dye features were correlated to their affinity for cellulose. Variable selection was performed by the genetic algorithm.
INTRODUCTION
Several computational methods have been employed in the study of textile adsorption on cellulose fibre [1, 2] . This paper presents a quantitative structure-affinity relationships study for a series of azo dyes by the multiple linear regression (MLR) method. Structural dye features obtained by molecular modeling techniques were correlated to their affinity for cellulose. Variable selection was performed by the genetic algorithm and several MLR models were obtained. They give information on the dye adsorption mechanism on fibre.
METHODS AND MATERIALS

Molecular descriptors
A series of 21 dyes was considered, having as dependent variable the affinity for cellulose fibre taken from literature [3] [4] [5] (see table 1 ).
The molecular dye structures were built by the ChemOffice package [6] and energetically optimized by molecular mechanics calculations. The optimized structures were further used to derive structural dye descriptors. Several types of 0D, 1D and 2D descriptors were calculated by the Dragon software [7] : constitutional (e.g. MW-molecular weight, AMW-average molecular weight, 
Multiple Linear Regression (MLR)
Multiple linear regression relates one experimental variable y k to one or several structural variables x i by the equation [8] :
where b represents regression coefficients and e the deviations and residuals. MLR calculations 
Model validation
In order to test the predictive power of the model, the following statistical measures were used [10] :
1) correlation coefficient R between the predicted and observed activities; 2) coefficient of determination for linear regressions with intercepts set to zero, i.e. 
where the sum runs over the test set objects (n ext ) and y, ∧ y and y are the experimental, predicted, respectively the average values of the training set responses.
RESULTS AND DISCUSSIONS
The series of 21 dyes was studied by molecular mechanics calculations and the optimized structures thus derived were used to calculate dye descriptors. The descriptors used in the final MLR model are presented in table 2. MLR calculations have been performed by the STATISTICA software [9] .
From the entire set of dyes, a training set of 16 compounds and a test set of 5 compounds: no. Two MLR models were found to be predictive. They are presented in Table 3 . Best correlations with dye affinity and statistical results were noticed in model 1.
The predictive power of the best MLR model was then checked by the criteria stated by A.
Tropsha et al [10] (see equations (2) to (6) Hydrogen bonds between dye and cellulose are expected to have highest contribution to the dye affinity. Dye sulfonic acid groups and dye hydrophobicity are detrimental for the dye binding.
Dye polar surface area decrease the dye affinity, being probably related to the hydrophobic interactions at the dye surface-dyebath solution interface.
CONCLUSIONS
Dye binding to cellulose was studied by correlations of dye affinity values with dye descriptors by the multiple linear regression (MLR) method. Dye structures were modeled by molecular mechanics and 0D, 1D and 2D descriptors were derived from the optimized structures.
The dye affinity for cellulose increases with the increased number of hydrogen bonds. Dye sulfonic acid groups, hydrophobicity and polar surface area disfavored the dye binding to cellulose.
Sulfonic acid groups probably participate only to dye solubilizing in the dyeing environment.
